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(54) CRYSTAL HOLDING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a crystal holding device which 
can stably use the non-linear optical crystal of CLBO(CsLiB6O10) 
and BBO(β-BaB204), which have deliquescence for a long time. 
SOLUTION: Non-linear optical elements are installed in a holder main 
body 2 to which a heater 5 is wound and a heater bobbin 3. They are 
stored in a housing 10. Extension flanges 8a and 8b having window 
members 13a and 13b are fitted to the housing 10. Space where 
non-linear optical crystal is installed is air-tightly held and high purity 
oxygen gas or the mix gas of high purity oxygen gas and rare gas is 
filled inside. A gas lead-in path and a gas discharge path are provided 
for the extension flanges 8a and 8b. Oxygen gas or mix gas is supplied 
to space where non-linear optical crystal is installed from outside. For 
always leading in gas from outside, the window members 13a and 13b 
are not installed and both ends of the extension flanges 8a and 8b are 
opened. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 

[Date of registration] ^ 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



(w)n*HiWJt (j i j ) 



02) & 



& ft & 



1-288012 

(43)&|JHB «1 1^(1999)10^198 







PI 




G02F 1/37 




G 0 2 F 


1/37 








*8S3c S3*JHOfe3 OL (±9 K) 


<21)fflBi#^ 


iRrSW 1-27498 


(7DWPA 


397060245 










(22)«JKB 


^11^0999)2^ 4 B 




JfCisSgltfg 1 T § 1 1 S 1 1 -«f 






(72)SSig:# 


tB3fe 


(31)flBfc*ffi3k3fe#-i§ 


0-27161 




»WflOTJ»»T|flBH 1 TB90#.H!i .»5££ 


(32)ffiftB 


¥10(1998) 2)1 9 B 






(33)tt'5E«ei5g@ 


B* (JP) 


(74) A 





(54) [fEW©£*ia fc&L&ftmm 



(57) 

Ilia] *Wtt*r-*-f4CLBO, BBO?OMi 

ISSfi^Jl It. 
lft?i£3M£] t-?5i-#^#ltfc.+.^^-2f:f$2, 
fc-*.-Kfcf>3f*l UftftSft^tt? 1 &K1EU C ii h 

i:S8t#13a, 1 3brft45Ift7 7>-/8a, s 
b SrUX 0 ftlt , *NtKft¥M *nail S it* £P B 1 S: 

•>*Sa, Sbi:*'X|\f5, ffijHS 
ft^el^ISrg $ il 2>2*mz$mfrb±EMt3; if Z * z, 

^^ite^^tSBtsxi-^wA-uuetttti 3 a. i 

3 b 1' %Hi-t\ M77>->'8a, 8 b OH» t BJft L 




-1- 



[f.fi"J;':'l ) J ^^l ^'i-Z/i/ii-i-iM, N y (13 a Os I 

{. i < is. b b o «i im »**a a « K is -e a 

mm l # *' x » id fr «■ x x -c i t -c v z, z t i- Vt « £ 

I ® ?m 2 ) mn®. i & as -r «. m. n , ( b a ■ o » j 



20 



# * 7vifs * # ^ttun 1 1- m i . 
w«j&«ttas sii^mjiziict hum 'i , 

±K #' x $ XRS J: 0 , *£teK« i (i mm t if x <7> jfc . 

So 

IIS*3I3] «»|4t S:ttffi-t4M« Ny (Bs Os ) 
z iUliBBO *>3|5itJfc#*fcfi o 

. *s v — * mt fcij^t r-#, i-j , 

S ii « 1ffl Uttit h i\X H 0, 

±is x ig xf& «t 19 , &*$>b*35 4 * itmm tif7,<o m. £■ 



[0 0 0 1] 

mm <r>w,-t htzmfrm *&wn k»m *■ a a* a # 

[0 0 0 2] 

Bft^MSfii iTii. CLBO (C, Li Be Oio) . 
LBO (Li Bs Os ) , BBO (,?-B. B 
2 O-i ) , CEO (C. Bs Os ) *W£l6Jvri»ft. 

[0 0 0 3] Lfc^o-c, ±K^B7fc^ B B B-l-ftntm 



< 2 ) fl-fflin I I — J s « 0 I 

aiBim«Bl.i5j*frJifc twid ft: < . .bfiyMaT^ 

t--<.i" <. in i^il cv ft- 
[ 0 0 0 A J 

[ L J". ; ; L -rziUI) *SfeBJO JtffiflHffLKS 
A $ Ji i (••) -.-i X . r «o § (}■■) t -4r Z, t -l o (j . fflj 

mm-***, clbo, b b o%<r>$mmjtm®&*& 

70 [0 0 0 5] 

IHBSrWifti-ifcA^ftJ BtfigL^J; 11:, CLE 
.0, LBO, BBO, CB0^<r>$miti1b&%i&ltmm 

vx- zmth** < % z> , -c. c -c- . ng * % ii , 

i, - ^^^4.-^SfSj#3?jErtlc C L B 0^ B B B * IiS L, 
??L«ffli'l^^o Cilli, CLBOagl-, fiiiSJgi- 
#'Xri*#XSit£*£ B iflM^g&, «x.li'Nd : Y A G 

(2 6 6 nm) *ttai-4-.&itJtKfeftI (Cjgffl L/c t ^ 
^>s CLBO^a^fK^Marft^fAf^ntFe^Tl-jgt it 
N d : YAG4lgvft£U7J* t ®f'pB#r B 1<7)^j§it 

[0 0 06] -^C, »*S7* ='> **X -i-^ B B B f*}#^M 

•1+^. L*>L^75 { ib, z<r)t%&^i>. m^nmcom^t 

ntttCNd : yAG4^ffil-Jtaig-»i-7l: 0 ±SEO«t^C 

»**ttT1-4 w t 4- < C L B 0$£ B B e «rftR»Mttffii- « C 

[0 0 0 7] -cO— ■ 

CLB0^ B B B <7)1gfi£5*T-*iB!j^ (O) fj^mmt^ . 

i^*,, CLBO^^^Jf^t^Bllix^, BSSf$-l- 
XT-o^,^, N cl : Y A G 4 <§?fiOl6±t t i Icg^Tjf 
ISbI e RtK L -^i" B?eS ^ A frbtHlfX L i 

9t*t#A6ii4 0 i/j. CLBO^ B B a l-iSg^(i£^ 
ttjg ( 3 5 96J-J.T) Cffic^Sr.SO^^cfJii g f, L/ctt 

Co, KfEJggS?! ** 7- 1- #t A L Z,;^^ t fS)^, a 33 Oft 

TliA^iiftd'ofco 4fc. &mifXi:ii;ifz<?>m.1$if 
7s <r>i% # t i^l^o^j^^ ^> ji^ c . 

[0 0 OS] o-fiiCLTt, S B B B «^^ai^(:g^Sd f 
WX c ii/j*ST-*iilir, CLE 0&&<r>&?)i£itit'h 



(3) 




•/rx.^AKvv-::.m^{. t< u bk« £ *• * x o ft & *■ 7, 

4. WKtiUZte&lX <.m$^»//$-;>ii£ t . 
( .: , -fW R] 45 L. tc && Him W. 4 W i '• « f J» - r 

7, U ttAK^Sl^ottA^mai^Bll^-CM^ 3 itfc 

*<tt(B S ii Z> HCttltj. - £ j5*3 4 L v \- C iili . C L 

[0 0 0 9] JXhWCill. C'LB0$6flrtfltT&< , 
}$(l«?tt4'Wi-&lS5KL£LBO, BEO, CBOSSS^ 
-**t=fMW M» Ny (Bi Os ) z " TftSJl 

:tVM, NliCs . Li ^OJ£ ?•!£•§• &?EL, x, 
y. zMt£ftft-e*4. Milf, M=Cs , N=Li , 
x = y = l. z = 2(i*g£-(i, Cs Li Be Oio (CL 
BO) fcfET. 

[0 0 10] 17.±(c£c?£, *$MJUiiv»Tli, .^J: 

(1) sft*M*4ttasi-4M.. N v (Bs os > 2 <n$ti& 
jb#*$ss * j fsg $ n ft® •> - * oj urg & t»?t <o«#9t 

S 1*3 U , ft^KS 4 liKSf i Kr *' x <r> ffi £ # x -1- ft A 

(2) ^M«4ttiB-t-2.M« Ny (Bs Os ) z 4L< 
li B E 00*^^g 0 B B ^Ji £ Ji£fflH*ftB(C, ± 
K^ff^^S jj> «t*|.$g & g n £ tog | - 7, j» X 

<t 19 , *6frBI?S 4 lig^ £ if* <o x c 

(3) JSmatftm-fiM. Ny (Ba Os ) « U< 
li B B O WlE&BftaMitii v - A- PT& fcflfiiOfS 

I : *• 7. £ A SS 4- K 1 1 4 £ £ i> j z ** 7, Jfc it £ £ k j t , f % 
[0011] 



TVi:u t : i I - 'j v tS ii i !• 



aafft»3tttoidfii]i3T*So aiicisvr, hicl 

BOgalT-^ f), CLE OfS B e a 1 iu ^ ^T-ff^ 

fig e ji * 2 + CttB & JiTi- > * . C L B 0 IS 

a B a 1 Ii. ±B* » 2 OGSIIS* icff A c ilT±5 ') , 

mm i f£ i '4S(jfia#-rffs % * ^ y^ff 2 ft-c&tt 

Lfti»i^ i:«»?ftTv»i. ±e03ft«>H[«nunt![ 



-'./>"> li*J.« i- :ll oB.'iFJfBj'-f^J L - =K 1.:' :• c,(;. 0 . L - 
7 -K 1: ;•■ :; wftacu , }S;*Sl iinjfljiiiijiJ|iijj { ;>.*A?ir.i|'i 
JR 0 ft it Ji. . r <».t.lcftttttft-C-ttK !? it/.:- f d j. 
m%-A»- : .i,>z. C L B OttJLMitffl^ - ? f» /^/rii X 

I « 0 1 2 ] TiufC C L Lt 0 1 aMSHtt rr il ;h 'I ? * 
(1=2 «i±Kt - •? .-i-*L';- :.; 7 X ;|. ?l-.ft;2 

lio >; > '/ficj: 0 t- *?jfur> 3 cn^sii-ci 
L- - ■? rKu> 3 <o]s?ssiafi: (i^cgffl ■? -7 >>-^b«cJi 

;0 "CJa 0 . 7?> :V t WiB X -< -Hh 7 a , 7 b t //« 

If-t^inili^dfS^F^n^, |llf?E!i7^-<--ij- 7 a , 7 j 3 
liWMImT.nlffiZ-k'v i -J 7 fc-efllJSSil, Wf^J^l- 
J#/jh*-TA2. p UlrSlrX^c-^ 7a, 7 b^*iStlCli*$ 
j!.-® &-'i"^7t7 a 1 , 7b) KVitf hi\XV>Z, a if;, 
W&.X'~<— * 7a, 7 b.<?P5JSiB)U<ig£fll-7 7 > Vlr 
IfZtiSLZIlXil I) , _LI5 L £ «t -5 IC t - J'.-Ktf > 3 OS* 

*c t?IEL^l:--7 5 co^JSOICIittlfS^DTj^^iiTJi 

7 b tJaiIRi:^i2t!5:^«t-jUSS^ilTv,»^ 0 
[ 0 0 3 3 ] * ;u r^cft: 2 1m 7s S ilfe t: - * > 
3, Wif&toV. IBfSftX^--^ 7 a , 7 b lijwv>7 

ilfc^^v*>yi 0|*3liJlX«|?ii4 o 7 73g1»fl&{i|»ai 
ttt LxmiiXiH) y ZixiZJ: I5CLBOSS] 

"+'a, 7 b, HKttOlfifax-^-^ l 1 (±, ysH,->' 

[0014] Bif^X-^--)f7 a, 7 b WMflli: li, 

7 7 > ->* S a , S b M 3 il, M77> 
Sa, S b Ii, BfgfcX 7 a, 7 b t-Eis L b - ? 

•+'t: > 3 Izii-r-Sih^iai: l 2 a l-i: ^ @£3it-o» 
-2)^ ±1551^7 7>v8a, 8 b liiamjnX*Tiig&-fc7 
5 v ^ 7,T-?fM^ ivTii 0 . ntiE L tz I n icffif^x^- 
a, 7 b t4$i"-5>liliKSUfS}^gilTt l *o >*ft 
77>->'Sa, S bO-ril-5--ii^^yi^i;i4, ^WSfi 
40 if 7 7,y ; ^4- i}Kni:s4tfi»jLR^tt$it]t:WB l 3 
a, 3 b-//l5(t'bil^ e 3 a, 1 3 b 

(tBW e A 1 4 a, 1 4 b i: i 0 £ft 7 7 > > S a , S 

gli, ±I£^«t-?lcJ£ft77>vS a, Sb, 3 
a . fiS 13b. It/fax "C— -V- 7a, 7b, t - ^ 
> 3 i: i 0 ^©&2P B Wjj£S;|x, i «2HW:^s 

[0 0] 5] S2li^sjfe|?5<7)^ E |<f-J$3$S^i6S^ . 

50 i>T, 2 Oli^JSPJO^Sfm^ST^I) , SAffi^ 



-3- 




.5 



■A 31 2 0 1'iU Ii C L B 0 ttA J :WSB § ii ".* ;fe 0 , C! I 
B Ott£ 1 litfE L. fc t - > r. C 4. ') W& hi&r*m&9 
rr ii ->: i, 2 J Ii* jfc I- > XT* 0 , N d : Y A g I- 
— tfKfi ) j>«HlW + 5*»J 2 l&jft* u > 

I'll: A 94 rr -ii- , ifc * i- > X 2 ] /> • > : , Hi AH -)t 4 , 
%fift 7 -7 ;-■ > s a J 3 a //• CttA Wmm 2 o ft 
I #,Sfi5jf3$®2 Orti:\fltL"fcjeiic L 13 
0@H B a J <r>Wmtt%lzmfcL. C L B OttA I 

N d : Y A G U — fr'HMjWBfcH-***) 4 IS 

(2 6 6 n in ) j&'Sft -> =j > ;V s b crj ] 3 b -5 

[oo] 6 1 as it ±.&t* ffy«nfl 2oi*h:t*=t> 

|BJ0(4, T * =r> #74$ J: KWljifi ] ^ 

EOJfg-i-^LTjS'K fltMldtlfn. (H o u r s) ; J« 
*Hi±E2 6 6 nm^tfKOtlijaj*) (KfgJtTX, r^n' 

> #7. v$ix L^as-ogjan^Hi 0 o t # otntji- ] t 

;L=r>,- ^agSESR^X^-rii-p-iL^Sj^^go Oft 
2f 7> £ 655? 7, » £■ L fc * -tX- 1 X«tKHi$ # X * £J 

> ** 7 i # 7 <o m.-tit^ 3 : l <o*&£-c-<>ra4*;fc3Bi 
*tf*f#<a4i* c t dqiESitTJp 15 , iff*-* t^KSf 

10 0] 7 J 114 (4*$e^<9»2 <7>^tef!)Oft B ^^^ 
A fSi^-^fi 7 % Aft 3 1 b if 7 ftibJS 3 2 4 Kl t 2f 

&3?*f*o&£#7 l < i±m*.mtirtz x 

H] tW«4*»*4r*-f4 0 0 4 Uii^T, 3 0(4*11 

LBOttJU*nftJBS<lT*«). C L £ OSes 1 (4 fit SB 4, 
L k - * 5 IC 4 ij Jn?ft ? <iiSJ£$iJil| ?iiTi'i 0 
[0 0 1 S] $Sa B B {S#^il3 OOfgofflU (TtffiWtfJ) O 
7 7 > V S b (~(4*'Z2fAffS 3 1 KIM h iu if * 
*AB3 1 CttMM/fJUrv ] 0 t Rlt'bJlTit£. i 
tSbHS^SS 0<7)fi51ffl (TtA^ffl) OJift7v> 
8 a i:(4*-7i5rti5JS 3 2 ^fk L tt feii. ifZMhSi 3 2 

l < imi?if7.z-mmm®ir*,mr-it. ±izmm^o\-y 

Vis V 2 l±ftl%m>iL *'7igAJS3 ] <7)A-7,flt$&0 
A 7i"bB££**7, t l < (4rft#*-7^^^j$i$g f * ) (cjm 50 



(4) 




r-Zffl'KMii; J-^RiCii, bf.i. J .i;;)iv]/;;i-7v j , V2(A 

-jen*i«ttj:iBi«!i i.. cram^i* ii ^ t- : u . v/ : . ; 

+ o «J fr C ti , i»8e0 2 -Ciir nq l/i <t -9 C, fl? 1 3 a 
^fllifcJfcUJ'Xfcmt. Nd : YAGU-tM (H 

/0 ft 7 7 > 8 a <Ob?S J 3 a *'0>ftJftfg&KB 3 0 
M=ti-^ c . 0 diaWUcjfcliC L BO 

$S B B a ] 0+^sr,fTj-i/r(;4fe7fc L . CLE O&A ] X-m& 
1ft Sil, Nd : YAG I. '— V*«*fffl4H-ft*0 4*tt 
( 2 6 6 n in ) /j^Mft 7 7 > S b <tj f$^f. ] 3 b ir h £U 

1 0 0 2 0 j 0 5 a-$%m<r>% 3 ^*te«o^ B ifs^?i 

EOMtftItA£ D **tt«i±, 01, 04 izm 
LtcKH&l 3 a, ivcg. 1 3 b fcK?*.LT$S£{S#3Sffi<0 

«r«i- (*ajh-«) .' f^^ffl (Ttaiww) i-r,fi*$ru flifflo 

20 <7>5ift 7 7 > > S a . few nlifi: 7 7 > V S b cc -5-ii-r. 
ii#-7,2eAPS$-S£lt7t**fr4^LTi^. 4^5, I^BT- 

v»i^8f»(40i t^#.4MS«:4#i-,i, 0 E)5(;4=v> . 
2 4 oni:ucLBO«uii«<igs$nr^i'i} > clb 

O 1 (4 TfriE L7tt-^5ll«t^ *n*ft ^ iliaSttiJ w £ 
[0 0 2 1 ] HAfltmtB 4 0 OSijffiij (jtXWfll) 4^4 

•>*f*^iB? mtamm) > ->* s . a . s b.ici4*- 

?0 7i£Aff§4 1,4 1' ]»(Rlt6il, *"7if7^4 1, 4 
lM:i«PS;!*rvi; VI' «tttlt^4lTb>«. s 
Jift77>->*8a, S bOM?gl4P^i!ft^it x *'7ftt 
»a'DA*'f)ftifBSJUiSt L < (4?f t ^-*-7s(4, i£ft7 
7>->'Sa, 8bOiaoKna4 2, 4 2' *^^g|3 

B 0$g B B B OMiaj43 4U-'f«:ffli|(;*-7igAS!g4 1, 4 1 ' £ 
I3:«t, J:EHHJ/<*rVK VI' «rfirD#B3^T, CL 
B 0&Aoffifl& j: [®|i:Sg*'7, 4 t < (4?ft^#7 

cmao, M77>-;3a, sb 

3 ^MSfflfe^JiTi'Ti, CLB0$S B B B ^)^IES5-±ie 
6£f5*-7 U< 14 ?ft ^fg/;t:i 7i f T* I, CLB 

0 $Sb! & 4- 0 i 1 1 i> u ft m tilt i- 0 z z t //r- # 

C(4, S2 0^fe{R(t|D]t$[;, 3ift77>vS a<r>mm 

<o®nm4 2frt>ft*iii&imnwt4 oi^icAiti, c 

L B O fgA 1 T-^ftK-fe ? il !t 3fe 1- lift 7 7 > V S b (7) 
fs'>1ili7>r > 3DHC4 2 • Tft'bibfttjf-li-^,, 
[ 0 0 2 2) Jtfjtrajfctfjj&offie i: L T 

(4, ^<7)4 9(:a ; '!?<OE-fi4-toCi7'/T'£!oo 0 6(4 
Ta B B a fSl$^" 1 - g i 1 r i- > -5. J>5 g- O 7, ig X 



(5) 



flfRPH J i - 2 ?; .s o i u 



Ki. v^tSifliriloiCSMl-^i-HX'ijSo 1*10 ia) (J. 
13-1 i:?Lfc*^*AB3 J , * x&iM'S 3 zancjg*- 
*U |S)I3I lb) K tfxftUllffl 3 1' £ 

J:^. imEl Id IdU #7.ig7J&:j J, j ' i-iii/ 
m M Ji J: «>'f-&?S PS « 5£ft "7 v > y S a . S b ( : Kl t . «" 
xfttBffi 3 2 £f£?SII!l«o$4ft7 7 > > 8 b i:f*lt£:PI$ 
jf-L. PI 0 Uli (j.*'*gAlfS3 ] , 3 ] ' i-fiTfJglBJJj 
J:i>'^. J Sin.K>?!£«"7 7> S a, 8 b Utilt, i /c. *' 
*feaj»3 2. 3 2' o.-^?g|iJiJ- : rjf^ig|n?co}iEft7 7 
>v*8 a, S b l-»ltfc*ftd-4-q;L-C«-»4o 
[0 0 2 3] 07 tf tt A f*^9?JE OMS 77> > S a . 
S bOM^^P3JfioiiTi>^ifi&<o-*-xjg; s |fS, 

aapsoieECT^^i-B-c-*)^, ran (a> ussi^l 

* 7 7 > v S a , S b OptfgWIHl P8C 4 2,4 
2' *fctkib£ft« a RHI (b) 4 l 

^fi (TtiWIH) >v S bUfSrlt. igASii 

£ 2T3. £3Sf£7 v > •>' S a , S b <OMS8<OfH!PSI5 4 2 , 

4 2* ^"bssjaj^-urs^i'^t, pj0 (c) una 

(b) 4=Jsv»T, #XtS!din4 3^«fl (%m#M) 
ngR7 7>->'8 blCK«t?t*&#S:^LTt»*o 

[0 0 2 4 ] 13 6, a'i:?tJ:i 2fx$AF&t-4> 
i-<it f^JSflO (SfcajjtW) ojift 7 7 > 8 b Ufjit 

T\,*Z>t$-£t,Z'3\,>i:mitztf, M77>y'8a, Sb 
[0 0 2 5] 

(±, S?^l'SfcaJi--5»M« Ny (Bs Os ) « <r>n&& 
i-4 ill- Lfc<ot\ MJire**'t"&±ie?Nt&%4fctt 



(- «t i) z. « % >m.miz m?<-t C i 

[02 ] *«*MattAKtfftBfrttftX-fe(:£ffiU.: 
[ 0 3 ] $£ £ & SrtllT A- rf >if7.<r> A. i- Ji) A. L 
"c «t '!-.<. 

[El 4 ] W 2 <O^S£fJlJ<0®Sffc^M^lHBS1» 

[0 5 ] *&m<r>m3 <r>nmw<n&fhi%i4f¥ifi.<r>mi®W 

[0 6 ] %i (omMwn^itmzm-t 0-c-*5>c 
[0 7] &3<7>mmm<r)%Bffli'm-tmr-&2, c 
20 m^<num\ 



1 




C L BOJbbI 


2 


















5 






6 




o ! J > y 


7a, 


7 b 




S a , 


8 b 




9 






1 0 




/ x 0 V > y 


1 1 






1 3 a 




ttC 


1 3 b 






2 0, 


3 0,40 




3 1, 


4 1 




4 2 






3 2, 


4 3 




V 1 , 


V 2 





-5- 



(6) 



■ftRFIM- l — 2 « k i) i 



[121 J ] 



* X Mi m O tt A * 15 K ft & tt £ a 3* ir & JB L -ft G> 1 * £ 0 




107] 

35 3 og»0!a>£&0!i&^'rB 



(a) 



^~in — n 

C0 Ba I 1 

nn 7 



77>P 8b 



(b) 



4?' 



13a 6a 



? L 



13b 



< X BBa CJ J 



13a 6a 



5 L 



(Dig 



DjL 



a? 



3? 



V2 



II 



'Iff 

3 
d 



1 
S 



i » 
as* 



[04] 




-6- 



(7) 



WIBT- 1 J - 2 S K 0 j 



3] 



El ft J 



l£ A tt* » ft W IC 7 * J > # 7s © * £ A L /: « * £ . ft Mi IS 
M JR # 7s $ tj A U * <0 1 ti ;0 & ,T> ? E 



* ft "Jl © * 3 c; » * ffl tfj oj 4 ft a ft ft & AT io U 06 1 X ft b fji if- 0 



! 


i 
I 

j 
{ 


| 







1 i 
1 

! 
i 

i 


» 


: 
: 

: " 

: 

: 

i 

i 






I « 

| / 










i i 

: / 

i: 
: 














r\ 








f\ 

/! 

n 

: : 












/ 1 

/ ! 






1! 

















2 



8 



8 




D 



(8) 



vi m i i - 1' « x o j 



m 2 «xj«ftcD5e^ft^$tB 



to 2A .*J 



(b) 



(c) 



(d) 



£ 13a 



1 



.32 



3K 13b 



13a ft! 



L 




-TJ35 



13a 



13b 




[ftiliB] Tiai 1*4 E 2 2 B 

i^mmiE i ] 

[1fiEttfe«gl«] WWW 

IWEiifSL&B-Z,] &&m-$.<r>mm 

*n«Sr&fB+4M« N v (Ba Os ) 
* t L < It B B 0 <nimmt*F&&<r>m$ 3?fiT-* •? 

SI© ■> - ;u Difg 4- ffiii T- * 0 > . -r <rc * ( : $Ef*SSS? 4 it 

1-*& B B B f$^g c 

2 i I < (IB B OOgM$ff2ft^SS B = B <of$j#?SgT*>o 

aj g ii & m i: » 1 1 •*? n t !=> o , 

±K«-X«X»J: M&R«*fcttK3Rfc£3irx«>zlt 



[Iif*Jfi3] 2?*Ma£SS:ai-f -2.M. Ny (Bs Os ) 
z U<liBBO W|/Nt JF*5fc#S B B B OftftftS TNfco 
T, 

[¥SS«jE2] 

IMIE^SlJlg £] 0 0 10 

[0 0 ] 0] JUi:Sc'i, *ft9ii:&i>Tf2, #o«fc 
(I) ff*M*ttffi-f&M. Ny (Bj Os ) i 

arte a»K3B4 tcimmt #*-7^st*'7^sA 




■i-z... 

c'! %mmbm-tz>Mi n v ujj.os ) .• i. < 

E*«fi**aft 0 c ii 4 MIC *' ** 7. 
n -i- W 1 1 i, 1 1 i, i ; if * ft ,'Ji ns £ 4- m t , n */ x $ x ft 
J: 0 . ftfHK« 3: mm t # v/ x oft & * z £ # ( : fjt 




(•'!) 5fiHft4-ft/JS-+4.Mk N ¥ ( 1.1.1 (.);. > =-{,!..< 

w i - * - * Ai's u- Kit z> t ti, c v ?,m:n i 4- en s 

M'^$ARi<t 0 . « £ USfe fc $ if x oft* 



(9) 



-9- 



